Plasma insulin and glucagon and their release from pancreatic islet in hyperosmolar diabetic rat.
In order to investigate the metabolic abnormalities in hyperosmolar diabetes from the viewpoint of insulin or glucagon, experimental hyperosmolar diabetes was produced by a combination of cortisol injection and water deprivation or only by the latter in streptozotocin-induced moderately hyperglycemic rat. They had a high blood glucose level and high plasma osmotic pressure. Fasting plasma insulin tended to decrease in the dehydrated state whether diabetic or not. Fasting plasma glucagon was increased to 0.047 +/- 0.009 nmol/l (P less than 0.05) in the non-diabetic dehydrated state (normal 0.026 +/- 0.004 nmol/l), and a similar high level of plasma glucagon was observed in the dehydrated diabetic rat (0.052 +/- 0.020 nmol/l), especially after cortisol treatment. In isolated rat islet, insulin released from the dehydrated diabetic rat at a high concentration of glucose was to some extent lower than that of diabetic rat, and released IRG vice versa. The insulin:glucagon ratio in the presence of high glucose was significantly lower in the dehydrated diabetic rat than in the normal rat (P less than 0.01). In the diabetic rat this ratio was not significantly different. This finding was also consistent with the results of in vivo experiments. Thus more catabolic hormonal changes were found in in vivo and in vitro studies in the hyperosmolar diabetic rat.